Role of zinc ions in activation and inactivation of thrombin-activatable fibrinolysis inhibitor.
Thrombin-activatable fibrinolysis inhibitor (TAFI) circulates as an inactive proenzyme of a carboxypeptidase B-like enzyme (TAFIa). It functions by removing C-terminal lysine residues from partially degraded fibrin that are important in tissue-type plasminogen activator mediated plasmin formation. TAFI was classified as a metallocarboxypeptidase, which contains a Zn(2+), since its amino acid sequence shows approximately 40% identity with pancreatic carboxypeptidases, the Zn(2+) pocket is conserved, and the Zn(2+) chelator o-phenanthroline inhibited TAFIa activity. In this study we showed that TAFI contained Zn(2+) in a 1:1 molar ratio. o-Phenanthroline inhibited TAFIa activity and increased the susceptibility of TAFI to trypsin digestion. TAFIa is spontaneously inactivated (TAFIai) by a temperature-dependent intrinsic mechanism. The lysine analogue epsilon-ACA, which stabilizes TAFIa, delayed the o-phenanthroline mediated inhibition of TAFIa. We investigated if inactivation of TAFIa involves the release of Zn(2+). However, the zinc ion was still incorporated in TAFIai, indicating that inactivation is not caused by Zn(2+) release. After TAFIa was converted to TAFIai, it was more susceptible to proteolytic degradation by thrombin, which cleaved TAFIai at Arg(302). Proteolysis may make the process of inactivation by a conformational change irreversible. Although epsilon-ACA stabilizes TAFIa, it was unable to reverse inactivation of TAFIa or R302Q-rTAFIa, in which Arg(302) was changed into a glutamine residue and could therefore not be inactivated by proteolysis, suggesting that conversion to TAFIai is irreversible.